Targeting an extracellular epitope of the human multidrug resistance protein 1 (MRP1) in malignant cells with a novel recombinant single chain Fv antibody.
Inherent and acquired multidrug resistance (MDR) is characterized by a simultaneous resistance to diverse anticancer drugs and is a major impediment towards curative chemotherapy of cancer. Hence one important goal is to develop strategies aimed at specific targeting of major anticancer drug efflux transporters of the ATP-binding cassette (ABC) superfamily including multidrug resistance protein 1 -MRP1 (ABCC1). To date, no monoclonal antibody has been isolated that can target an extracellular MRP1 epitope. Using a phage display approach, we have isolated a recombinant single-chain Fv (scFv) antibody that specifically reacts with the extracellular N-terminus of the human MRP1. Flow cytometric analysis revealed that this scFv fragment binds specifically to various viable human tumor cells that display variable MRP1 expression levels but not to MRP1 null cells. Furthermore, this scFv antibody failed to react with tumor cells that overexpress other members of the MRP family that have an extracellular N-terminus (MRP2 and MRP3) as well as with MRP4, MRP5, and breast cancer resistance protein. Flow cytometric analysis also showed a good correlation between the fluorescence intensity of the anti-MRP1 scFv antibody and MRP1 levels in viable tumor cells. These findings constitute the first successful isolation of a small recombinant scFv antibody directed to an extracellular epitope of the MRP1 in viable malignant cells. These novel small Fv-based recombinant antibodies that possess superior tumor penetration capabilities may possibly be used to selectively target drugs or tumor cells that express MRP-1.